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1. Introduction
A new Work Item for “Carrier Aggregation for LTE” was agreed in RAN #46 [1]. The work and time plan was proposed in [2]. 
Contribution [3] provided an initial overview of the expected changes to TS 36.104 [2] due to CA WI. This contribution continues the discussion in [3] for transmitter requirements by considering also:
· expected changes for conformance tests (TS 36.141)
· How to manage overlapping requirements and conformance test specifications with TS 37.104/141 (MSR).
The last point is discussed in more detail in contribution [5].
2. Discussion

In this section we take a tentative look on the possibly needed changes to minimum requirements and how the requirements should be modified. Naturally this is still a preliminary evaluation and should be completed once agreement on the band combinations and deployment scenarios has been made.
2.1
General clauses
Definitions, symbols and abbreviations (Clause 3)
New definitions may be needed to cover component carrier aggregation scenarios for intra- and inter band cases. As the intention is to re-use existing specification as much as possible there are few or no changes expected for symbols and abbreviations.
General (Clause 4)

In case CA RF requirements are limited to certain BS classes only, this can be added to clause 4.2 (Base station classes).
Some of the CA related RF requirements may also only apply in certain regions either as optional requirements or set by local and regional regulation as mandatory requirements, so no changes are expected in clause 4.3.
Operating bands and channel arrangement (Clause 5)

An additional table is needed in Clause 5.5 (Operating bands) to specify CA related inter-band configurations in a similar manner as done for DB-DC-HSDPA in TS 25.104 [3].

The spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz (in order to be compatible with the 100 kHz frequency raster of LTE Rel-9 and at the same time preserve orthogonality of the subcarriers with 15 kHz spacing). This would need to be added to Clause 5.7.1 Channel spacing.
Any constraints on CC aggregations under which the RF requirements shall apply, e.g. a maximum number of aggregated CCs or a maximum aggregated total BW can be added to Clause 5.7. in form of a new subclause. 
2.2
Transmitter characteristics 
6.1
General

Some clarifications regarding the transmit antenna connector configurations in relation to the various CA scenarios are needed. E.g similar to DB-DC-HSDPA in TS25.104, it needs to be stated that RF requirements apply on a per band basis at each transmitter antenna connector. More details regarding this issue are provided in the contribution [10].
6.2
Base station output power

This clause can also be applied for a component carrier. However, the output power of multiple component carriers can be aggregated and it is FFS if nominal aggregated power per band shall also be declared by the manufacturer (as in MSR).
For a BS declared to be within the scope of TS 37.104/141, a reference to the identical requirement in TS 37.104 from subclause 6.2.1 shall be considered.

Base Stations other than those belonging to the WA class do have limits on the per-carrier maximum output power and it needs to be checked if the currently specified per-carrier limits are also applicable for CA.
6.3
Output power dynamics
6.3.1
 RE Power control dynamic range
6.3.2
Total power dynamic range

No changes expected.
6.4
Transmit ON/OFF power
6.4.1
Transmitter OFF power
6.4.2
Transmitter transient period

No changes expected.
6.5
Transmitted signal quality
6.5.1
Frequency error
6.5.2
Error Vector Magnitude

No changes expected.
However, a need for development of MSR multi-carrier tests for 6.5.2 is identified within the MSR WI, it should be discussed if alternatively an equivalent multi-carrier TC should be defined for TS36.141 instead and referenced from TS37.141, in order to “disentangle” the test specifications.

6.5.3
Time alignment between transmitter branches

The time alignment error between component carriers in the space - frequency domain needs to be re-defined, for both intra- and inter-band scenarios. 

Some relaxations need to be added (ref. time alignment error requirements for UTRA DB-DC-HSDPA and DC-HSDPA + MIMO).
6.5.4
DL RS power

No changes expected.
6.6
Unwanted emissions

With the exception of multi-carrier (-RAT) transmissions on a single transmit antenna connector, the current UTRA, E-UTRA and MSR specifications do not contain any limits for the following aggregated unwanted emissions:

· across MIMO (or transmit diversity) branches
· across multi-carrier (-RAT) transmissions using multiple antenna connectors
· across aggregated multi-carrier transmissions using multiple antenna connectors (for DC-HSDPA)
· across multiple bands (for DB-DC-HSDPA)
We assume that same approach shall be used also for CA. Then the impact on the existing specifications will be small:
6.6.1
Occupied bandwidth

No changes as such expected. 

For a BS declared to be within the scope of TS 37.104/141, a reference to the identical requirement in TS 37.104 from subclause 6.6.1 shall be considered.

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)
Even though the ACLR requirement is qualified to apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification this is taken partly back by the statement in informal Annex F: 
· In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier BS corresponds to a multi-carrier BS of the same channel bandwidth for E-UTRA. 
· All scenarios for channel bandwidths less than 5 MHz are for further study.  The guidelines below assumes that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.  
It is not entirely clear which E-UTRA multi-carrier configurations are covered by the normative parts of TS 36.104/141 and which are not and this should be clarified within the normative parts of TS 36.104. The (informative) Annex F might then not be needed any longer.
Note that also the MSR specification refers to this clause.
6.6.3
Operating band unwanted emissions

In line with [4] it is assumed that intra-band non-contiguous carrier aggregation scenarios is not elected for the CA WI, hence no further work to define the limits across the “gaps” between CCs is expected. 
For a Rel-9 multicarrier E-UTRA BS the definitions related to channel edges (i.e. FC +/- BWChannel /2) apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency. Hence no changes are expected in principle for intra-band contiguous carrier aggregation. However, the same ambiguity arising from Annex F as mentioned above for ACLR applies here as well and this should be clarified as well within the normative parts of TS 36.104. 

As discussed in [5], RAN4 should investigate the possibilities to further align this requirement with MSR and to migrate towards orthogonal BS specifications as proposed in option C of [5]. Alternatively to a full alignment, considering that the MSR RF UEM requirements are most stringent, a reference to the corresponding requirement in TS 37.104 might still be appropriate for a BS declared to be within the scope of TS 37.104/141.
6.6.3.3
Additional requirements

For multi carrier scnearios with CCs of different channel BW, there will an ambiguitiy as to which FCC limit applies. As discussed in [5], RAN4 should investigate the possibilities to further align this requirement with MSR. A similar clause as in TS37.104, 6.6.2.4 could be used instead.
6.6.4
Transmitter spurious emissions
6.6.4.1
Mandatory Requirements
6.6.4.1.1
Spurious emissions (Category A)
6.6.4.1.2
Spurious emissions (Category B)
6.6.4.2
Protection of the BS receiver of own or different BS
6.6.4.3
Additional spurious emissions requirements
6.6.4.4
Co-location with other base stations

For a BS declared to be within the scope of TS 37.104/141, a reference to the identical requirement in TS 37.104 shall be considered.

6.7
Transmitter intermodulation
For a BS declared to be within the scope of TS 37.104/141, a reference to the identical requirement in TS 37.104 shall be considered.

3. Conclusion

We propose to take the above identified changes as a baseline for updating TS 36.104/141 due to CA WI. It is also proposed to capture this analysis within the BS TR of the CA WI.
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